Synthesis of Eu(III) complex (1)

Synthesis of 4-Quinolineacetic acid, 7-amino-1,2-dihydro-2-oxo-, ethyl ester (2)
Diethyl-1,3-acetonedicarboxylate (4.040 g, 20 mmol) and ZnCl 2 (2.742 g, 20 mmol) were added to a stirred solution of 1,3-phenylenediamine (2.164 g, 20 mmol) in DMSO (5 ml). The mixture was stirred at 100 o C under N 2 atmosphere for 48 hours and cooled to room temperature before the addition of absolute ethanol (8 ml). The mixture was then poured into citric acid (0.1 M, 150 ml). The resulting precipitate was collected by vacuum filtration and washed with water (10 ml), diethyl ether (10 ml) and ice cold CH 3 CN (10 ml) to obtain the product as a dark purple solid. Yield: 3.349 g (68%). TLC: silica CHCl 3 /C 2 H 5 OH (10/1), R f 0.2. IR (KBr): v = 3375 (br), 2982, 2931, 1717, 1655, 1543, 1474, 1458, 1424, 1370, 1331, 1258, 1204, 1161, 1026 
Synthesis of tert-butyl cyclen (4.HBr)
Cyclen (1.010 g, 5.9 mmol) and sodium acetate trihydrate (2.614 g, 19.2 mmol) were dissolved in DMF (25 ml) and the reaction cooled to 0 °C (ice bath). This reaction mixture was stirred for 30 minutes then tert-butyl bromoacetate (3.745 g, 19.2 mmol) in DMF (10 ml) was added dropwise over a 2 hour period whilst reaction was maintained at 0 °C. The reaction was then allowed to warm to room temperature and stirred for a further 72 hours, after which the DMF in the reaction mixture was evaporated until it became paste like. The paste was diluted with 50 ml of diethyl ether and cooled to -5 °C using an ice-ethanol bath, and incubated for 1 hour. A white precipitate was formed and collected by filtration.The precipitate was washed with cold diethyl ether (2x25 ml) and dried. The white solid was collected and dissolved in chloroform. This solution was washed with water (2x15 ml) and a saturated solution of NaBr (1x15 ml). The organic layer was collected and dried over 
Synthesis
Synthesis of 1,4,7-Tris(carbonylmethyl)-10-(4'-Quinolineacetic acid, (7'-acetamide)-1',2'-dihydro-2'-oxo-, ethyl ester)-1,4,7,10-tetraazacyclododecane.Eu (7)
Compound 6 (0.30 mmol) and Eu(CF 3 SO 3 ) 3 (177 mg, 0.30 mmol) were dissolved in water The above solution of 7 was adjusted to pH 12 and stirred for 2 hours. The resultant precipitate was then removed by centrifugation at 8300 g for 5 min. The remaining supernatant was then adjusted to pH 7 and the solvent removed to obtain the product as a pale 30.90, 29.73 (d), 12.26 (d), 10.27, 8.48 to 1.47 (m), -0.38 (m), -2.97, -3.98, -4.98, -6.05, -6.65, -7.72, -8.12, -10.42, -12.02, -13.43, -14.27, -15.82, -17.17 
